SEQUENCE LISTING 



<110> Walsh, Christopher 
Chao, Hengjun 
Burstein, Haim 
Lynch, Carmel 
Stepan, Tony 
Munson, Keith 

<120> Adeno-Associated Virus Vectors Encoding Factor VIII and 
Methods of Using Same 

<130> 35052/204375 

<140> US 09/689,430 
<141> 2000-10-12 

<150> 60/158,780 
<151> 1999-10-12 

<160> 5 



<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 7944 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Plasmid pDLZ6 encoding Homo sapiens BDD FVIII 
<221> CDS 

<222> (420) . . . (4835) 
<400> 1 ' 

tggccactcc ctctctgcgc gctcgctcgc tcactgaggc cgggcgacca aaggtcgccc 60 
gacgcccggg ctttgcccgg gcggcctcag tgagcgagcg agcgcgcaga gagggagtgg 120 
ccaactccat cactaggggt tcctcagatc tctttctaag taaacagtac atgaaccttt 180 
accccgttgc tcggcaacgg cctggtctgt gccaagtgtt tgctgacgca acccccactg 240 
gctggggctt ggccataggc catcagcgca tgcggatctc agtgtggttt tgcaagagga 300 
agcaaaaagc ctctccaccc aggcctggaa tgtttccacc caatgtcgag cagtgtggtt 360 
ttgcaagagg aagcaaaaag cctctccacc caggcctgga ctcgagagct tcgaccacc 419 
atg caa ata gag etc tec acc tgc ttc ttt ctg tgc ctt ttg cga ttc 4 67 
Met Gin He Glu Leu Ser Thr Cys Phe Phe Leu Cys Leu Leu Arg Phe 
15 10 15 • 



tgc ttt agt gcc acc aga aga tac tac ctg ggt gca gtg gaa ctg tea 515 
Cys Phe Ser Ala Thr Arg Arg Tyr Tyr Leu Gly Ala Val Glu Leu Ser 
20 25 30 



tgg gac tat atg caa agt gat etc ggt gag ctg cet gtg gae gca aga 563 
Trp Asp Tyr Met Gin Ser Asp Leu Gly Glu Leu Pro Val Asp Ala Arg 
35 40 45 



1 



ttt cct cct aga gtg cca aaa tct ttt cca ttc aac acc tea gtc gtg 
Phe Pro Pro Arg Val Pro Lys Ser Phe Pro Phe Asn Thr Ser Vai Val 
50 55 60 

tac aaa aag act ctg ttt gta gaa ttc acg gtt cac ctt ttc aac ate 
Tyr Lys Lys Thr Leu Phe Val Glu Phe Thr Val His Leu Phe Asn He 
65 70 75 80 

get aag eca agg cca cec tgg atg ggt ctg eta ggt cct acc ate cag 
Ala Lys Pro Arg Pro Pro Trp Met Gly Leu Leu Gly Pro Thr He Gin 
85 90 95 



611 



659 



707 



get gag gtt tat gat aca gtg gtc att aca ctt aag aac atg get tec 755 
Ala Glu Val Tyr Asp Thr Val Val He Thr Leu Lys Asn Met Ala Ser 
100 105 110 

cat cct gtc agt ctt cat get gtt ggt gta tec tac tgg aaa get tct 
His Pro Val Ser Leu His Ala Val Gly Val Ser Tyr Trp Lys Ala Ser 
115 120 125 

gag gga get gaa tat gat gat cag acc agt caa agg gag aaa gaa gat 
Glu Gly Ala Glu Tyr Asp Asp Gin Thr Ser Gin Arg Glu Lys Glu Asp 
130 135 140 

gat aaa gtc ttc cct ggt gga age cat aca tat gtc tgg cag gtc ctg 
Asp Lys Val Phe Pro Gly Gly Ser His Thr Tyr Val Trp Gin Val Leu 
145 150 155 160 

aaa gag aat ggt cca atg gee tct gae eca ctg tgc ctt acc tac tea 
Lys Glu Asn Gly Pro Met Ala Ser Asp Pro Leu Cys Leu Thr Tyr Ser 
165 " 170 175 

tat ctt tct eat gtg gae ctg gta aaa gac ttg aat tea ggc etc att 
Tyr Leu Ser His Val Asp Leu Val Lys Asp Leu Asn Ser Gly Leu He 
180 185 190 

gga gee eta eta gta tgt aga gaa ggg agt ctg gee aag gaa aag aca 
Gly Ala Leu Leu Val Cys Arg Glu Gly Ser Leu Ala Lys Glu Lys Thr 
195 200 205, 

cag acc ttg cac aaa ttt ata eta ctt ttt get gta ttt gat gaa ggg 
Gin Thr Leu His Lys Phe He Leu Leu Phe Ala Val Phe Asp Glu Gly 
210 215 220 



803 



851 



899 



947 



995 



1043 



1091 



aaa agt tgg cac tea gaa aca aag aac tec ttg atg cag gat agg gat 1139 
Lys Ser Trp His Ser Glu Thr Lys Asn Ser Leu Met Gin Asp Arg Asp^ 
225 230 235 240 

get gea tct get egg gee tgg cct aaa atg cac aca gtc aat ggt tat 1187 
Ala Ala Ser Ala Arg Ala Trp Pro Lys Met His Thr Val Asn Gly Tyr 
245 250 255 

gta aac agg tct ctg eca ggt ctg att gga tgc cac agg aaa tea gtc 1235 
Val Asn Arg Ser Leu Pro Gly Leu He Gly Cys His Arg Lys Ser Val 
260 265 270 



tat tgg cat gtg att gga atg ggc acc act cct gaa gtg cac tea ata 1283 
Tyr Trp^His Val lie Gly Met Gly Thr Thr Pro Glu Val His Ser lie 
275 280 285 

ttc etc gaa ggt cac aca ttt ctt gtg agg aac cat cgc cag gcg tec 1331 
Phe Leu Glu Gly His Thr Phe Leu Val Arg Asn His Arg Gin Ala Ser 
290 295 300 

ttg gaa ate teg cea ata act ttc ctt act get caa aca etc ttg atg 1379 
Leu Glu lie Ser Pro lie Thr Phe Leu Thr Ala Gin Thr Leu Leu Met 
305 310 315 320 

gac ctt gga cag ttt eta ctg ttt tgt cat ate tet tec cac caa cat 1427 
Asp Leu Gly Gin Phe Leu Leu Phe Cys His He Ser Ser His Gin His 
325 330 335 

gat ggc atg gaa get tat gtc aaa gta gac age tgt cea gag gaa ^cec 1475 
Asp Gly Met Glu Ala Tyr Val Lys Val Asp Ser Cys Pro Glu Glu Pro 
340 345 350 

caa eta ega atg aaa aat aat gaa gaa /'gcg gaa gac tat gat gat gat . 1523 
Gin Leu Arg Met Lys Asn Asn Glu Glu Ala Glu Asp Tyr Asp Asp Asp 
355 360 365 

ctt act gat tet gaa atg gat gtg gtc agg ttt gat gat gac aac tet 1571 
Leu Thr Asp Ser Glu Met Asp Val Val Arg Phe Asp Asp Asp Asn Ser 
370 375 '380 



cct tee ttt ate caa att cgc tea gtt gee aag aag eat cct aaa act 
Pro Ser Phe He Gin He Arg Ser Val Ala Lys Lys His Pro Lys Thr 
385 390 395' 400 



gca tac aca gat gaa ace ttt aag act egt gaa get att cag cat gaa 

Ala Tyr Thr Asp Glu Thr Phe Lys Thr Arg Glu Ala He Gin His Glu 

450 455 460 

tea gga ate ttg gga cct tta ctt tat ggg gaa gtt gga gac aca ctg 

Ser Gly He Leu Gly Pro Leu Leu Tyr Gly Glu Val Gly Asp Thr Leu 

465 470 475 480 

ttg att ata ttt aag aat caa gca age aga cea tat aac ate tac cct 

Leu He He Phe Lys Asn Gin Ala Ser Arg Pro Tyr Asn He Tyr Pro 

485 490 ; 495 



1619 



tgg gta cat tac att get get gaa gag gag gac tgg gac tat get cce 1667 

Trp Val His Tyr He Ala Ala Glu Glu Glu Asp Trp Asp Tyr Ala Pro 

405 410 ■ 415 

tta gtc etc gee cce gat gac aga agt tat aaa agt caa tat ^ttg aac 1715 

Leu Val Leu Ala Pro Asp Asp Arg Ser Tyr Lys Ser Gin Tyr Leu Ash . 

420 425 430 

aat ggc cct cag egg att ggt agg aag tac aaa aaa gtc cga ttt atg 1763 

Asn Gly Pro Gin Arg He Gly Arg Lys Tyr Lys Lys Val Arg Phe Met 

435 440 445 



1811 



1859 



1907 



3 



cac gga ate act gat gtc cgt cct ttg tat tea agg aga tta cca aaa 1955 

His Gly lie Thr Asp Val Arg Pro Leu Tyr Ser Arg Arg Leu Pro Lys 
500 505 510 

ggt gta aaa eat ttg aag gat ttt eca att ctg cca gga gaa ata ttc \ * 2003 

Gly Val Lys His Leu Lys Asp Phe Pro He Leu Pro Gly Glu He Phe 

515 520 525 

aaa tat aaa tgg aca gtg act gta gaa gat ggg cca act aaa tea gat 2051 

Lys Tyr Lys Trp Thr Val Thr Val Glu Asp Gly Pro Thr Lys Ser Asp 

530 535 540 



cct egg tgc ctg ace cgc tat tac tct agt ttc gtt aat atg gag aga 
Pro Arg Cys Leu Thr Arg Tyr Tyr Ser Ser Phe Val Asn Met Glu Arg 
545 550 555 560 



tct gta gat caa aga gga aac cag ata atg tea gae aag agg aat gtc 
Ser Val Asp Gin Arg (Jly Asn Gin lie Met Ser Asp Lys Arg Asn Val 
580 585 590 



aat ata caa cgc ttt etc ccc aat cca get gga gtg cag ctt gag gat 

Asn He Gin Arg Phe Leu Pro Asn Pro Ala Gly Val Gin Leu Glu Asp 
610 615 620 

cca gag ttc caa gee tee aac ate atg cac age ate aat ggc tat gtt 

Pro Glu Phe Gin Ala Ser Asn He Met His Ser He Asn Gly Tyr Val 

625 630 635 640 

ttt gat agt ttg cag ttg tea gtt tgt ttg cat gag gtg gea tac tgg 

Phe Asp Ser Leu Gin Leu Ser Val Cys Leu His Glu Val Ala Tyr Trp 
645 650 655 

tac att eta age att gga gea cag act gae ttc ctt tct gtc ttc ttc 

Tyr He Leu Ser He Gly Ala Gin Thr Asp Phe Leu Ser Val Phe Phe 
660 665 ' 670 

tct gga tat ace ttc aaa cac aaa atg gtc tat gaa gae aca etc ace 

Ser Gly Tyr Thr Phe Lys His Lys Met Val Tyr Glu Asp Thr Leu Thr 
675 680 685 

eta ttc cca ttc tea gga gaa act gtc ttc atg teg atg gaa aac cca 

Leu Phe Pro Phe Ser Gly Glu Thr Val Phe Met Ser Met Glu Asn Pro 
690 695 700 



2099 



gat eta get tea gga etc att ggc cct etc etc ate tgc tac aaa gaa 2147 
Asp Leu Ala Ser Gly Leu He Gly Pro Leu Leu He Cys Tyr Lys Glu 
565 570 575 



2195 



ate ctg ttt tct gta ttt gat gag aac ega age tgg tac etc aca gag 2243 
He Leu Phe Ser Val Phe Asp Glu Asn Arg Ser Trp Tyr Leu Thr Glu 
595 600 605 



2291 



2339 



2387 



2435 



2483 



2531 



ggt eta tgg att ctg ggg tgc cac aac tea gae ttt egg aac aga ggc 2579 
Gly Leu Trp He Leu Gly Cys His Asn Ser Asp Phe Arg Asn Arg Gly 
705 710 715 720 



4 



atg acc gcc tta ctg aag gtt tct agt tgt gac aag aac act ggt gat 
Met Thr Ala Leu Leu Lys Val Ser Ser Cys Asp Lys Asn Thr Gly Asp 
725 730 735 



2627 



tat tac gag gac agt tat gaa gat att tea gca tac ttg ctg agt aaa 2675 
Tyr Tyr Glu Asp Ser Tyr Glu Asp He Ser Ala Tyr Leu Leu Ser Lys 
740 . 745 750 

aac aat gcc att gaa cca aga age ttc tec cag aat tea aga cac cet 
Asn Asn Ala He Glu Pro Arg Ser Phe Ser Gin Asn Ser Arg His 'Pro 
755 760 765 



act ttc aga aat cag gcc tct cgt cec tat tec ttc tat tct age ett 
Thr Phe Arg' Asn Gin Ala Ser Arg Pro Tyr Ser Phe Tyr Ser Ser Leu 
915 920 925 

att tct tat gag gaa gat cag agg caa gga gca gaa cct aga aaa aac 
He Ser Tyr Glu Glu Asp Gin Arg Gin Gly Ala Glu Pro Arg Lys Asn 
930 935 940 



2723 



age act agg caa aag caa ttt aat gcc ace cca cca gte ttg aaa cge 2771, 

• Ser Thr Arg Gin Lys Gin . Phe Asn Ala Thr Pro Pro Val Leu Lys Arg 
770 775 780 

cat caa egg gaa ata act egt act act ett cag tea gat caa gag gaa 2819 

His Gin Arg Glu He Thr Arg Thr Thr Leu Gin Ser Asp Gin Glu Glu 
785 790 795 800 

att gac tat gat gat acc ata tea gtt gaa atg aag aag gaa gat ttt 

He Asp Tyr Asp Asp Thr He Ser Val Glu Met Lys Lys Glu Asp Phe 
805 810 815 

gac att tat gat gag gat gaa aat cag age ecc egc age ttt caa aag 

Asp He Tyr Asp Glu Asp Glu Asn Gin Ser Pro Arg Ser Phe Gin Lys 
820 825 830 

aaa aca cga cac tat ttt att get gca gtg gag agg etc tgg gat tat 

Lys Thr Arg His Tyr Phe He Ala Ala Val Glu Arg Leu Trp Asp Tyr 

835 840 845 

ggg atg agt age tec cca cat gtt eta aga aac agg get cag agt ggc 

Gly Met Ser Ser Ser Pro His Val Leu Arg Asn Arg Ala Gin Ser Gly 
850 855 860 

agt gtc cct cag t'tc aag aaa gtt gtt ttc cag gaa ttt act gat ggc 

Ser Val Pro Gin Phe Lys Lys Val Val Phe Gin Glu Phe Thr Asp Gly 
865 870 875 880 

tec ttt act cag cec tta tac cgt gga gaa eta aat gaa cat ttg gga 

Ser Phe Thr Gin Pro Leu Tyr Arg Gly Glu Leu Asn Glu His Leu Gly 

- 885 890 895 

etc ctg ggg cca tat ata aga gca gaa gtt gaa gat aat ate atg gta 3155 

Leu Leu Gly Pro Tyr He Arg Ala Glu Val Glu Asp Asn He Met Val 
900 905 910 



2867 



2915 



2963 



3011 



3059 



3107 



3203 



3251 



ttt gtc aag cct aat gaa acc aaa act tac ttt tgg aaa gtg caa cat 

Phe Val Lys Pro Asn Glu Thr Lys Thr Tyr Phe Trp Lys Val Gin His 
945 950 955 960 

cat atg gca ccc act aaa gat gag ttt gac tgc aaa gcc tgg get tat 

His Met Ala Pro Thr Lys Asp Glu Phe Asp Cys Lys Ala Trp Ala Tyr 
965 970 975 

ttc tct gat gtt gac ctg gaa aaa gat gtg cac tea ggc ctg att gga 

Phe Ser Asp Val Asp Leu Glu Lys Asp Val His Ser Gly Leu He Gly 
980 985 990 

ccc ctt ctg gtc tgc cac act aac aca ctg aac cct get eat ggg aga 

Pro Leu Leu Val Cys His Thr Asn Thr Leu Asn Pro Ala His Gly Arg 
995 1000 1005 

caa gtg aca gta cag gaa ttt get ctg ttt ttc acc ate ttt gat gag 

Gin Val Thr Val Gin Glu Phe Ala Leu Phe Phe Thr He Phe Asp Glu 

1010 1015 1020 



3299 



3347 



3395 



3443 



3491 



acc aaa age tgg tac ttc act gaa aat atg gaa aga aac tgc agg get 

Thr Lys Ser Trp. Tyr Phe Thr Glu Asn Met Glu Arg Asn Cys Arg Ala 
1025 1030 1035 1040 

ccc tgc aat ate cag atg gaa gat ccc act ttt aaa gag aat tat egc 

Pro Cys Asn He 'Gin Met Glu Asp Pro Thr Phe Lys Glu Asn Tyr Arg 
1045 1050 1055 



3539 



3587 



ttc cat gca ate aat ggc tac ata atg gat aca eta cct ggc tta gta 
Phe His Ala He Asn Gly Tyr He Met Asp Thr Leu Pro Gly Leu Val 
1060 1065 1070 



3635 



atg get cag gat caa agg att ega tgg tat ctg etc age. atg ggc age 
Met Ala Gin Asp Gin Arg He Arg Trp Tyr Leu Leu Ser Met Gly Ser 
1075 1080 1085 

aat gaa aac ate cat tct att cat ttc agt gga cat gtg ttc act gta 
Asn Glu Asn He His Ser He His Phe Ser Gly His Val Phe Thr Val 
1090 1095 1100 

cga aaa aaa gag gag tat aaa atg gca ctg tac aat etc tat cea ggt 
Arg Lys Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr Pro Gly 
1105 1110 1115 1120 

. . - 1. - - ■ 

gtt ttt gag aca gtg gaa atg tta eca tec aaa get gga att tgg egg 

Val Phe Glu Thr Val Glu Met Leu Pro Ser Lys Ala Gly . He Trp Arg' 

1125 1130 1135 



3683 



3731 



3779 



3827 



gtg gaa tgc ctt att ggc gag cat eta cat get ggg atg age aca ctt 

Val Glu Cys Leu He Gly Glu His Leu His Ala Gly Met Ser Thr Leu 
1140 1145 1150 

ttt ctg gtg tac age aat aag tgt cag act ccc ctg gga atg get tct 

Phe Leu Val Tyr Ser Asn Lys Cys Gin Thr Pro Leu Gly Met Ala Ser 
1155 1160 1165 



3875 



3923 



6 



gga cac att aga gat ttt cag att aca get tea gga eaa tat gga cag 
Gly His lie Arg Asp Phe Gin lie Thr Ala Ser Gly Gin Tyr Gly Gin 
1170 1175 1180 



3971 



tgg gee cca aag ctg gee aga ctt cat tat tec gga tea ate aat gee 
Trp Ala Pro Lys Leu Ala Arg Leu His Tyr Ser Gly Ser lie Asn Ala 
1185 1190 1195 1200 



4019 



tgg age aec aag gag eec ttt tct tgg ate aag gtg gat etg ttg gea 
Trp Ser Thr Lys Glu Pro Phe Ser Trp lie Lys Val Asp Leu Leu Ala 
1205 1210 1215 



4067 



eea atg att att eae gge ate aag ace eag ggt gee egt cag aag ttc 
Pro Met lie lie His Gly lie Lys Thr Gin Gly Ala Arg Gin Lys Phe 
1220 1225 1230 



4115 



tee age etc tac ate tet eag ttt ate ate atg tat agt ett gat ggg 
Ser Ser Leu Tyr He Ser Gin Phe He He Met Tyr Ser Leu Asp Gly 
1235 1240 1245 



4163 



aag aag tgg eag act tat ega gga aat tee act gga aee tta atg gte 
Lys Lys Trp Gin thr Tyr Arg Gly Asn Ser Thr Gly Thr Leu Met Val' 
1250 1255 1260 



4211 



tte ttt gge aat gtg gat tea tet ggg ata aaa eae aat att ttt aae 
Phe Phe Gly Asn Val Asp Ser Ser Gly He Lys His Asn He Phe Asn 
1265 1270 1275 1280 



4259 



cct cca att att get ega tae ate egt ttg eae eea act eat tat age 
Pro Pro lie He Ala Arg Tyr He Arg Leu His Pro Thr His Tyr Ser 
1285 1290 1295 



4307 



att cge age act ctt cgc atg gag ttg atg gge tgt gat tta aat agt 
He Arg Ser Thr Leu Arg Met Glu Leu Met. Gly Cys Asp Leu Asn Ser 
1300 1305 1310 



4355 



tgc age atg cca ttg gga atg gag agt aaa gea ata tea gat gea cag 
Cys Ser Met Pro Leu Gly Met Glu Ser Lys Ala He Ser Asp Ala Gin 
1315 1320 1325 



4403 



att act get tea tec tac ttt aee aat atg ttt gee ace tgg tct cct 
He Thr Ala Ser Ser Tyr Phe Thr Asn Met Phe Ala Thr Trp Ser Pro 
1330 1335 1340 



4451 



tea aaa get ega ctt eae etc eaa ggg agg agt aat gee tgg aga cct 
Ser Lys Ala Arg Leu His Leu Gin Gly Arg Ser Asn Ala Trp Arg Pro 
1345 1350 1355 1360 



4499 



cag gtg aat aat cca aaa gag tgg ctg eaa gtg gae ttc eag aag aca 
Gin Val Asn Asn Pro Lys Glu Trp Leu Gin Val Asp Phe Gin Lys Thr 
1365 1370 1375 



4547 



atg aaa gte aca gga gta act act cag gga gta aaa tct etg ctt aee 
Met Lys Val Thr Gly Val Thr Thr Gin Gly Val Lys Ser Leu Leu Thr 
1380 1385 1390 



4595 



7 



age atg tat gtg aag gag ttc etc ate tec age agt eaa gat gge eat 4643 

Ser Met Tyr Val Lys Glu Phe Leu lie Ser Ser Ser Gin Asp Gly His 
1395 1400 1405 

cag tgg aet etc ttt ttt eag aat gge aaa gta aag gtt ttt eag gga 4 691 

Gin Trp Thr Leu Phe Phe Gin Asn Gly Lys Val Lys Val Phe Gin Gly 
1410 1415 , 1420 

aat caa gac tee ttc aca cet gtg gtg aac tet eta gae cea eeg tta 4739 

Asn Gin Asp Ser Phe Thr Pro Val Val Asn Ser Leu Asp Pro Pro Leu 
1425 1430 1435 1440 

ctg act ege tac ett ega att cae eee eag agt tgg gtg eac eag att 4787 

Leu Thr Arg Tyr Leu Arg He His Pro Gin Ser Trp Val His Gin He 
1445 1450 1455 



gcc ctg agg atg gag gtt ctg gge tge gag gea eag gac etc tac tga 
Ala Leu Arg Met Glu Val Leu Gly Cys Glu Ala Gin Asp Leu Tyr * 
1460 1465 1470 



4835 



ctegagegag 
tgggtegttt 
tetgegeget 
tggtcgcccg 
ccccccccct 
gegtattggg 
geggegageg 
taacgcagga 
cgcgttgetg 
cteaagteag 
aagcteeete 
teteeetteg 
gtaggtcgtt 
cgeettatec 
ggcagcagee 
cttgaagtgg 
getgaageca 
egetggtagc 
teaagaagat 
ttaagggatt 
aaaatgaagt 
atgettaate 
ctgacteecc 
tgcaatgata 
agecggaagg 
taattgttge 
tgceattgct 
eggttcccaa 
etcetteggt 
tatggcagca 
tggtgagtae 
ceeggcgtca 
tggaaaacgt 
gatgtaaccc 
tgggtgagca 
atgttgaata 



ttettctgag 
gttcggatcc 
cgctcgetea 
gectcagtga 
gcagcccagc 
egetettccg 
gtateagete 
aagaaeatgt 
gegtttttee 
aggtggegaa 
gtgegctetc 
ggaagegtgg 
cgctccaagc 
ggtaactatc 
actggtaaca 
tggcctaact 
gttaccttcg 
ggtggttttt 
cctttgatet 
ttggtcatga 
tttaaatcaa 
agtgaggeac 
gtcgtgtaga 
ccgcgagacc 
gcegagcgea 
egggaageta 
acaggcatcg 
egatcaagge 
ectccgateg 
ctgcataatt 
teaaceaagt 
ataegggata 
tctteggggc 
actcgtgcac 
aaaacaggaa 
eteataetet 



gggatcggea 
agatctagga 
ctgaggcege 
gcgagegage 
tgcattaatg 
ettcctcget 
aeteaaagge 
gagcaaaagg 
ataggeteeg 
acccgacagg 
etgtteegac 
cgctttctea 
tgggctgtgt 
gtcttgagte 
ggattageag 
acggctacac 
gaaaaagagt 
ttgtttgeaa 
tttetacggg 
gattatcaaa 
tctaaagtat 
etateteage 
taactacgat 
caegctcacc 
gaagtggtcc 
gagtaagtag 
tggtgtcaeg 
gagttacatg 
ttgtcagaag 
ctettactgt 
eattetgaga 
ataccgegee 
gaaaactcte 
ccaactgate 
ggeaaaatge 
teetttttea 



ataaaaagae 
acccctagtg 
eegggeaaag 
gegeagagag 
aatcggccaa 
cactgaetcg 
ggtaataegg 
ccageaaaag 
cecccctgae 
actataaaga 
ectgeegctt 
atgetcaegq 
gcaegaacce 
caacceggta 
agegaggtat 
tagaaggaea 
tggtagetet 
geagcagatt 
gtctgaeget 
aaggatctte 
atatgagtaa 
gatetgteta 
aegggaggge 
ggctceagat 
tgcaaettta 
ttcgeeagtt 
etegtcgttt 
ateccccatg 
taagttggce 
catgccatcc 
atagtgtatg 
acatageaga 
aaggatetta 
tteageatct 
cgcaaaaaag 
atattattga 

8 



agaataaaac 
atggagttgg 
cecgggcgtc 
ggagtggcca 
cgcgcgggga 
etgegctcgg 
ttatccacag 
gceaggaaec 
gageatcaca 
taceaggcgt 
aceggatacc 
tgtaggtatc 
cecgttcagc 
agaeaegact 
gtaggcggtg 
gtatttggta 
tgatccggca 
acgcgcagaa 
cagtggaacg 
acetagatee 
acttggtctg 
tttegtteat 
ttaceatctg 
ttatcagcaa 
teegeeteca 
aatagtttgc 
ggtatggctt 
ttgtgeaaaa 
geagtgttat 
gtaagatget 
cggcgaecga 
aetttaaaag 
cegetgttga 
tttactttca 
ggaataaggg 
agcatttate 



geacgggtgt 
ccactccctc 
gggcgacett 
aceeccccee 
gaggeggttt 
tegttegget 
aatcagggga 
gtaaaaaggc 
aaaatcgaeg 
ttcceectgg 
tgteegectt 
tcagtteggt 
eegaecgetg 
tatcgceact 
etacagagtt 
tetgegetet 
aacaaaccae 
aaaaaggatc 
aaaaeteaeg 
-ttttaaatta 
acagttacea 
ccatagttgc 
gecceagtge 
taaaecagec 
tecagtctat 
gcaacgttgt 
eatteagcte 
aageggttag 
eaetcatggt 
tttctgtgae 
gttgctettg 
tgetcatcat 
gateeagtte 
ceagegttte 
cgacacggaa 
agggttattg 



4895 
4955 
5015 
5075 
5135 
5195 
5255 
5315 
5375 
5435 
5495 
5555 
5615 
5675 
5735 
5795 
5855 
5915 
5975 
6035 
6095 
6155 
6215 
6275 
6335 
6395 
6455 
6515 
6575 
6635 
6-695 
6755 
6815 
6875 
6935 
6995 



ttagaaaaat aaacaaatag gggttccgcg 7055 

ctaagaaacc attattatca tgacattaac 7115 

tcgtctcgcg cgtttcggtg atgacggtga 7175 

ggtcacagct tgtctgtaag cggatgccgg 7235 

gggtgttggc gggtgtcggg gctggcttaa 7295 

agtgcaccat atgcggtgtg aaataccgca 7355 

gaaattgtaa acgttaatat tttgttaaaa 7415 

ttttttaacc aataggccga aatcggcaaa 7475 

atagggttga gtgttgttcc agtttggaac 7535 

aacgtcaaag ggcgaaaaac cgtctatcag 7595 

taatcaagtt ttttggggtc gaggtgccgt 7655 

ccccgattta gagcttgacg gggaaagccg 7715 

gcgaaaggag cgggcgctag ggcgctggca 7775 

acacccgccg cgcttaatgc gccgctacag 7835 

cgcaactgtt gggaagggcg atcggtgcgg 7895 

gggggggggg ggggggggt 7944 

<210> 2 
<211> 1471 

<212> PRT 

<213> Homo sapiens B-domain deleted factor Vill 
<220> 

<223> Homo sapiens BDD FVIII • 



. <400> 2 



Met- 


Gin 


He 


Glu 


Leu 


Ser 


Thr 


Cys 


Phe 


Phe 


Leu 


Cys 


Leu 


Leu Arg 


Phe 


1 








5 










10 










15 




Cys 


Phe 


Ser 


Ala 


Thr 


Arg 


Arg 


Tyr 


Tyr 


Leu 


Gly 


Ala 


Val 


Glu 


Leu 


Ser 






20 










25 










30 






Trp Asp 


Tyr 


Met 


Gin 


Ser 


Asp 


Leu 


Gly 


Glu 


Leu 


Pro 


Val 


Asp Ala Arg 






35 










40 










45 








Phe 


Pro 


Pro 


Arg 


Val 


Pro 


Lys 


Ser 


Phe 


Pro 


Phe 


Asn 


Thr 


Ser 


Val 


Val 




50 








55 










60 










Tyr 


Lys 


Lys 


Thr 


Leu 


Phe 


Val 


Glu 


Phe 


Thr 


Val 


His 


Leu 


Phe 


Asn 


lie 


65 






•70 










75 










80 


Ala 


Lys 


Pro 


Arg 


Pro 


Pro 


Trp 


Met 


Gly 


Leu 


Leu 


Gly 


Pro 


Thr 


He 


Gin 






85 










90 










95 




Ala 


Glu 


Val 


Tyr 


Asp 


Thr 


Val 


Val 


He 


Thr 


Leu 


Lys 


Asn 


Met 


Ala 


Ser 








100 








105 










110 






His 


Pro 


Val 

115 


Ser 


Leu 


His 


Ala 


Val 
120 


Gly 


Val 


Ser 


Tyr 


Trp 
125 


Lys 


Ala 


Ser 


Glu 


Gly 


Ala 


Glu 


Tyr 


Asp 


Asp 


Gin 


Thr 


Ser 


Gin 


Arg 


Glu 


Lys 


Glu Asp 




130 










135 










140 










Asp Lys 


Val 


Phe 


Pro 


Gly 


Gly 


Ser 


His 


Thr 


Tyr 


Val 


Trp 


Gin 


Val 


Leu 


145 










150 










155 










160 


Lys 


Glu 


Asn 


Gly 


Pro 


Met 


Ala 


Ser 


Asp 


Pro 


Leu 


Cys 


Leu 


Thr 


Tyr 


Ser 






165 










170 










175 




Tyr 


Leu 


Ser 


His 


Val 


Asp 


Leu 


Val 


Lys 


Asp 


Leu 


Asn 


Ser 


Gly 


Leu 


He 






180 










185 










190 






Gly Ala 


Leu 


Leu 


Val 


Cys 


Arg 


Glu 


Gly 


Ser 


Leu 


Ala 


Lys 


Glu 


Lys 


Thr 






195 










200 










205 








Gin 


Thr 
210 


Leu 


His 


Lys 


Phe 


He 
215 


Leu 


Leu 


Phe 


Ala 


Val 
220 


Phe 


Asp 


Glu 


Gly 


Lys 


Ser 


Trp 


His 


Ser 


Glu 


Thr 


Lys 


Asn 


Ser 


Leu 


Met 


Gin 


Asp 


Arg 


Asp 


225 








230 










235 










240 



9 



tctcatgagc 
cacatttccc 
ctataaaaat 
aaacctctga 
gagcagacaa 
ctatgcggca 
cagatgcgta 
ttcgcgttaa 
atcccttata 
aagagtccac 
ggcgatggcc 
aaagcactaa 
gcgaacgtgg 
agtgtagcgg 
ggcgcgtcgc 
gcctcttcgc 



ggatacatat 
cgaaaagtgc 
aggcgtatca 
cacatgcagc 
gcccgtcagg 
tcagagcaga 
aggagaaaat 
atttttgtta 
aatcaaaaga 
tattaaagaa 
cactacgtga 
atcggaaccc 
cgagaaagga 
tcacgctgcg 
gccattcgcc 
tattacgcca 



ttgaatgtat 
cacctgacgt 
cgaggccctt 
tcccggagac 
gcgcgtcagc 
ttgtactgag 
accgcatcag 
aatcagctca 
atagaccgag 
cgtggactcc 
accatcaccc 
taaagggagc 
agggaagaaa 
cgtaaccacc 
attcaggcta 
gctggctgca 



AX a 


Ala 

Ala 


oer 


a 1 a 
AXo 


Arcf 


al 


irp 


Prn 


















vai 


Asn 


Arg 


06X 


T All 


t X w 


V3X y 


T .P11 
ue u 








^ o w 










Tyr 


irp 


Hie 
nx o 


1 

vox 


Tie 

X X c 


Gly 


Met 


Gly 






Z. f z> 










^ o w 


rne 


Leu 


VsXU 


f;i V 


Hie; 
nxo 


Thr 


Phe 


Leu 














9QS 




Leu 


IjlU 


T 1 o 

xxe 


Q A y 


lrX(J 


X X c 


Thr 
1 fix 


Php 
t lie 


















Asp 


Leu 


vjxy 




Php 

flic 


Leu 


Leu 


Phe 


















Asp 




1*1 C L. 


r^i 11 


Ala 


Tvr 
X y X 


Val 


Lys 








340 










Gin 






L JC7 I. 


Lys 


Asn 


Asn 


Glu 
















360 


Leu 


TK-r 




OCX 


Glu 

wX U 


Met 

1 iC \m 


no^ 


Val 




J /U 














Pro 


oer 


rne 


Tl 

X X€ 


Rl n 


Tip 

X X c 


Arrr 
/^x ^ 


*5pr 

OCX 


o o c; 
OOO 










o ^ u 






Trp 


\7a 1 


nxo 


1 yx 


He 


Ala 


Ala 


Glu 








u ^ 








Leu 


Val 
VoX 


T All 


Al a 


PfO 
IT X (J 




Asp 


Arcf 








4 ^ U 










Asn 


oxy 


Pro 


(^1 n 


AX ^ 


Tip 
xxe 


V3xy 


A r rr 
r\L. \^ 






4 OD 










■4 T v/ 


a 1 a 
AJLa 


Tyr 


Thr* 




V3 X U 


Thr 


Phe 


Lys 














•4 *J J 




oer 


oxy 


Tie 
XXc 


T .oil 


wx y 


X Vi^ 


Leu 


Leu 


it £ c 










4 / U 






Leu 


X xe 


Tl 

XXC 




Lys 


Asn 


Gin 


Ala 










4 R R 








nxs 


Pit/ 
vaxy 


T 1 

xx^ 


Thr- 

X iiX 




Val 


Arof 


Pro 








D\J\J 












vax 


Lys 


nxo 


T.01 1 
xjc u 


Lys 


Asp 


Phe 






O X □ 










520 


Lys 


Tyr 


Lys 


irp 


Thr 

X IIX 


Val 

vax 


Thr 

X liX 


Val 

vox 


















Pro 


Arg 


Cys 


Leu 


Thr* 
1 tlx 


A l^/*T 

nx ^ 


lyr 


iyr 


545 
















TV MM 

Asp 


Leu 


AX a 


Ser 


^^1 \/ 

ijxy 


Leu 


Tip 
xxe 


f^l w 

vjxy 










c 

D DO 








Ser 


Val 


Asp 


(jxn 


Arg 


oxy 


Asn 


oxn 








Oo u 










lie 


Leu 


Pne 


Ser 


vax 


rne 


Asp 


ijXU 
















DUU 


TV — — 

Asn 


i xe 


Pin 


Arcf 


Pho 


Leu 


IT X L/ 


Aon 
non 




piU 










O X o 




Pro 


IsXU 


irne 


ril rk 

oxn 


ai a 


oex 


A crt 
not 1 


Tip 
X xe 


625 










DOU 






Phe 


Asp 


Ser 


Leu 


Gin 


Leu 


Ser 


Val 










645 








Tyr 


He 


Leu 


Ser 


He 


Gly 


Ala 


Gin 








660 










Ser 


Gly 


Tyr 


Thr 


Phe 


Lys 


His 


Lys 






675 










680 



Lys 


Met 


His 


Thr 


Val 


Asn 


Gly Tyr 


250 










255 




He 


Gly 


Cys 


His 


Arg 


Lys 


Ser 


Val 


265 










270 






Thr 


Thr 


Pro 


Glu 


Val 

285 


His 


Ser 


He 


Val 


ArQ 


Asn 


His 
300 


Ara 


Gin 


Ala 


Ser 


Leu 


Thr 


Ala 
315 


Gin 


Thr 


Leu 


Leu 


Met 
320 


Cys 


His 


He 


Ser 


Ser 


His 


Gin 


His 


330 










335 




Val 


Asp 


Ser 


Cys 


Pro 


Glu 


Glu 


Pro 


345 










350 






Glu 


Ala 


Glu 


Asp 


Tyr 


Asp 


Asp Asp 










365 








Val 


Ara 


Phe 


Asp 

M. 

380 


Asp 


Asp 


Asn 


Ser 


Val 


Ala 


Lys 

395 


Lys 


His 


Pro 


Lys 


Thr 
400 


Glu 


Glu 


Asp 


Trp 


Asp 


Tyr 


Ala 


Pro 




410 








415 




Ser 


Tyr 


Lys 


Ser 


Gin 


Tyr 


Leu 


Asn 


425 










430 






Lys 


Tvr 


Lys 


Lvs 


Val 
445 


Arg 


Phe 


Met 


Thr 


Arc 


Glu 


Ala 

4 60 


He 


Gin 


His 


Glu 


Tyr 


Gly 


Glu 
475 


Val 


Gly 


Asp 


Thr 


Leu 
480 


Ser 


Arg 


Pro 


Tvr 


Asn 


He 


Tyr 


Pro 




490 


« 

Ser 








495 




Leu 


Tvr 

xyx 


Arg 


Arg 


Leu 


Pro 


Lys 


505 










510 






Pro 


He 


Leu 


Pro 


Gly 
525 


Glu 


He 


Phe 


Glu 


Asp 


Glv 


Pro. 


Thr 


Lys 


Ser Asp 








540 










Ser 


Ser 


Phe 


Val 


Asn 


Met 


Glu Arg 






555 










560 


Pro 


Leu 

R7n 


Leu 


He 


Cvs 


Tvr 


Lys 
575 


Glu 


He 


Met 


Ser 


Asp 


Lys 


Arg 


Asn 


Val 


RPR 
O 0 O 










590 






Asn 


Arg 


Ser 


Trp 


Tyr 
605 


Leu 


Thr 


Glu 


Pro 


Al a 
nxo 


Glv 

wx y 


Val 


Gin 


Leu 


Glu Asp 








620 










Met 


His 


Ser 


He 


Asn 


Gly 


Tyr 


Val 
640 


Cys 


Leu 
650 


His 


Glu 


Val 


Ala 


Tyr 

655 


Trp 


Thr 


Asp 


Phe 


Leu 


Ser 


Val 


Phe 


Phe 


665 










670 






Met 


Val 


Tyr 


Glu 


Asp 
685 


Thr 


Leu 


Thr 



10 



Leu 


fne 


Pro 


Phe 


Ser Gly Glu 


Thr 


Val 

vox 


Phe 


Met 


Ser 


Met 


Glu Asn Pro 










695 










7nn 








Leu 


Trp 


He 


Leu Gly Cys 


Hi <: 


no 11 


Ser 


Asp 


Phe 


Arg Asn Arg Gly 










710 








715 






720 




Thy 


Ala 


Leu 


Leu Lys Val 


Ser 


Ser 


Cys 


Asp 


Lys 


Asn 


Thr Gly Asp 










725 






730 








735 


Tyr 


Tyr 


Glu Asp Ser Tyr Glu 




He 

X xc 


Ser 


Ala 


Tvr 

X yx 


Leu 


Leu Ser Lys 






740 






745 










750 


Asm 


Asn 


Ala 


He 


. Glu Pro Arg 




Php 

c tic 


•JCX 


Gin 


Asn 


Ser Arg His Pro 






755 






7fin 










765 




Ser 


1 nr 


Arg 


Gin 


Lys Gin Phe 


Asn 


Ala 


Thr 


Pro 


Pro 


Val 


Leu Lys Arg 




"7 T n 






775 










780 






His 




Arg 


Glu 


He Thr Arg 


Thr 


Thr 


Leu 


Gin 


Ser 


Asp 


Gin Glu Glu 










790 








795 






800 


lie 




Tyr Asp Asp Thr lie 


Ser 


Val 


Glu 


Met 


Lys 


Lys 


Glu Asp Phe 










805 






810 








815 


Asp 


Tl A 


Tyr Asp Glu Asp Glu 


Asn 


Gin 


Ser 


Pro Arg 


Ser 


Phe Gin Lys 






820 






825 










830 


Lys 


1 nr 


Arg 


His 


Tyr Phe He 


Ala 


Ala 


Val 


Glu Arg 


Leu 


Trp Asp Tyr 




835 






fid n 










845 






ne u 


Ser 


Ser 


Ser Pro His 


V a JL 


XJC Ul 


Arg 


Asn Arg 


Ala 


Gin Ser Gly 


Q c:n 






855 










860 






oer 




Pro 


Gin 


Phje Lys Lys 


V ax 


V cix 


Php 


Gin 


Glu 


Phe 


Thr Asp Gly 










870 








875 






880 


Ser 


XT lie 


Thr Gin Pro Leu Tyr 


Arg 


Gly 


Glu 


Leu 


Asn 


Glu 


His Leu Gly 










885 






890 








895^ 


Leu 


Leu 


Gly 


Pro Tyr lie Arg 


Ala 


Glu 


Val 


Glu 


Asp 


Asn 


He Met Val 








900 






905 










910 


inr 


irne 


Arg Asn Gin Ala Ser 




Pro 


Tvr 


Ser 


Phe 


Tyr 


Ser Ser Leu 






915 
















925. 








Tyr Glu Glu Asp Gin 


Arg 


Gin 


Glv 


Ala 


Glu 


Pro Arg Lys Asn 










935 










940 






rne 


vai 


Lys 


Pro 


Asn Glu Thr 




Thr 

X IIX 




Phe 


Trp 


Lys 


Val Gin His 










950 








955 






.960 


His 


Met 


Ala 


Pro 


Thr Lys Asp 


Glu 


Phe 




Cys 


Lys 


Ala 


Trp Ala Tyr 










965 






970 








975 


fne 


Ser 


Asp 


Val 


Asp Leu Glu 


Lys 


Asp 


Val 


His 


Ser 


Gly 


Leu He Gly 








980 






985 










990 


Pro 


Leu 


Leu 


Val 


Cys His Thr 


Asn 


Thr 


Leu 


Asn 


Pro 


Ala 


His Gly Arg 






995 






1000 








1005 


Gin 


Val 


Thr 


Val 


Gin Glu Phe 


Ala 


Leu 


Phe 


Phe 


Thr 


He 


Phe Asp Glu 




1010 




1015 








1020 




Thr 


Lys 


Ser 


Trp 


Tyr Phe Thr 


Glu 


Asn 


Met 


Glu Arg Asn 


Cys Arg Ala 


1025 






1030 








1035 




1040 


Pro 


Cys 


Asn 


He 


Gin Met Glu 


Asp 


Pro 


Thr 


Phe 


Lys 


Glu 


Asn Tyr Arg 








1045 






1050 






1055 


Phe 


His 


Ala 


He 


Asn Gly Tyr 


He 


Met • 


Asp 


Thr 


Leu 


Pro 


Gly Leu Val 








1060 




1065 








1070 


Met 


Ala 


Gin Asp Gin Arg lie 


Arg 


Trp Tyr 


Leu 


Leu 


Ser 


Met Gly Ser 






1075 




1080 








1085 


Asn 


Glu 


Asn 


He 


His Ser He 


His 


Phe 


Ser 


Gly 


His 


Val 


Phe Thr Val 



1090 1095 1100 

Arg Lys Lys Glu Glu Tyr Lys Met Ala Leu Tyr Asn Leu Tyr Pro Gly 
1105 1110 1115 1120 

Val Phe Glu Thr Val Glu Met Leu Pro Ser Lys Ala Gly He Trp Arg 
1125 1130 1135 

11 



Val Glu Cys Leu He Gly Glu His Leu His Ala Gly Met Ser Thr Leu 

1140 1145 1150 

Phe Leu Val Tyr Ser Asn Lys Cys Gin Thr Pro Leu Gly Met Ala Ser 

1155 1160 1165 

Gly His . He Arg Asp Phe Gin He Thr Ala Ser Gly Gin Tyr Gly Gin 

1170 1175 1180 

Trp Ala Pro Lys Leu Ala Arg Leu His Tyr Ser Gly Ser He Asn Ala 
1185 1190 1195 1200 

Trp Ser Tlir Lys Glu Pro Phe Ser Trp He Lys Val Asp Leu Leu Ala 

1205 1210 1215 

Pro Met He He His Gly He Lys Thr Gin Gly Ala Arg Gin Lys Phe 

1220 1225 1230 

Ser Ser Leu Tyr He Ser Gin Phe He He Met Tyr Ser Leu Asp Gly 

1235 1240 • 1245 

Lys Lys Trp Gin Thr Tyr Arg Gly Asn Ser Thr Gly Thr Leu Met Val 

1250 1255 1260 

Phe Phe Gly Asn Val Asp Ser Ser Gly He Lys His Asn He Phe Asn 
1265 1270 1275 1280 

Pro Pro He He Ala Arg Tyr He Arg Leu His Pro Thr His Tyr Ser 

1285 1290 1295 

He Arg Ser Thr Leu Arg Met Glu Leu Met Gly Cys Asp Leu Asn Ser 

1300 ■ 1305 1310 

Cys Ser Met Pro Leu Gly Met Glu Ser Lys Ala He Ser Asp Ala Gin 

• 1315 1320 1325 

He Thr Ala Ser Ser Tyr Phe Thr Asn Met Phe Ala Thr Trp Ser Pro 

1330 1335 1340 

Ser Lys Ala Arg Leu His Leu Gin Gly Arg Ser Asn Ala Trp Arg Pro 
1345 1350 1355 1360 

Gin Val Asn Asn Pro Lys Glu Trp Leu Gin Val Asp Phe Gin Lys Thr 

1365 1370 1375 

Met Lys Val Thr Gly Val Thr Thr Gin Gly vial Lys Ser Leu Leu Thr 

1380 1385 ^ 1390 

Ser Met Tyr Val Lys Glu Phe Leu He Ser Ser Ser Gin Asp Gly His 

1395 1400 1405 

Gin Trp Thr Leu Phe Phe Gin Asn Gly Lys Val Lys Val Phe Gin Gly. 

'l410 1415 1420 

Asn Gin Asp Ser Phe Thr Pro Val Val Asn Ser Leu Asp Pro Pro Leu 
1425 1430 1435 1440 

Leu Thr Arg Tyr Leu Arg He His Pro Gin Ser Trp Val His Gin He 

1445 1450 1455 

Aia Leu Arg Met Glu Val Leu Gly Cys Glu Ala Gin Asp Leu Tyr 
1460 1465 1470 



<210> 3 
<211> 7914 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> rAAV vector with canine B-domain deleted factor 
VIII 

<221> CDS 

<222> (435) . . . (4730) 
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<400> 3 

tggccactcc ctctctgcgc gctcgctcgc tcactgaggc cgggcgacca aaggtcgccc 60 ^ 
gacgcccggg ctttgcccgg gcggcctcag tgagcgagcg agcgcgcaga gagggagtgg 120 
ccaactccat cactaggggt tcctcagatc tctttctaag taaacagtac atgaaccttt 180 
accccgttgc tcggcaacgg cctggtctgt gccaagtgtt tgctgacgca acccccactg 24 0 
gctggggctt ggccataggc catcagcgca tgcggatctc agtgtggttt tgcaagagga 300 
agcaaaaagc ctctccaccc aggcctggaa tgtttccacc caatgtcgag cagtgtggtt 360 
ttgcaagagg. aagcaaaaag cctctccacc caggcctgga ctcgacctcg agagtacttc 420 
tagaaatacg agcc atg caa gta gag etc tac acc tgc tgc ttt ctg tgc 470 
Met Gin Val Glu Leu Tyr Thr Cys Cys Phe Leu Cys 
15 10 

ctt ttg ccc ttc age ctt agt gcc acc aga aaa tac tac etc ggt gea 518 
Leu. Leu Pro Phe Ser Leu Ser Ala Thr Arg Lys Tyr Tyr Leu Gly Ala 
15 20 25 

gtg gaa ctg tec tgg gac tat atg caa agt gac ctg etc agt gcg ctg 566 
Val Glu Leu Ser Trp Asp Tyr Met Gin Ser Asp Leu Leu Ser Ala Leu 
30 35 40 



ttt tct tee agg gtg cea gga tet ttg eca etc 614 
Phe Ser Ser Arg Val Pro Gly Ser Leu Pro Leu 
50 55 60 



cac gcg gat aca age 
His Ala Asp Thr -"Ser 
45 



tac aga aag act 
Tyr Arg Lys Thr 



gee aag ccc agg 
Ala Lys Pro Arg 
85 



tat ttt tea cac 
Tyr Phe Ser His 
180 



gtg ttt gta gag 
Val Phe Val Glu 
70 

cea ccg tgg atg 
Pro Pro Trp Met 



gtg gac ctg gtg 
Val Asp Leu Val 
185 



ttt aca gat . '662 
Phe Thr Asp 
75 

ggc ctg ctg 710 
Gly Leu Leu 
90 

ctt 758 
Leu 



tec 806 
Ser 



caa 854 

Gin 

140 

tat 902 
Tyr 



cea 950 
Pro 



aaa gac ctg 998 
Lys Asp Leu 



acc aeg tea gtc acg 
.Thr Thr Ser Val Thr 
65 

gac ctt ttc aac att 
Asp Leu Phe Asn lie 
80 

ggt ect acc ate cag get gag gtt tat gac aca gtg gtc att gtc 
Gly Pro Thr lie Gin Ala Glu Val Tyr Asp Thr Val Val He Val 
95 100 105 

aag aac atg get tet cat ect gtc age ctt cac get gtt ggt gta 
Lys Asn Met Ala Ser His Pro Val Ser Leu His Ala Val Gly Val 
110 115 120 

tat tgg aaa get tet gaa ggt get gag tat gag gat cag acc age 
Tyr Trp- Lys Ala Ser Glu Gly Ala Glu Tyr Glu Asp Gin Thr Ser 
125. 130 135 

aag gag aag gaa gat gat aat gtc att ect ggt gaa age cat ace 
Lys Glu Lys Glu Asp Asp Asn Val He Pro Gly Glu Ser His Thr 
145 150 155 

gtc tgg cag gtc ctg aaa -gag aat ggc cea atg gcc tct gat cea 
Val Trp Gin Val Leu Lys Glu Asn Gly Pro Met Ala Ser Asp Pro 
160 165 170 

tgt etc ace tac tea 
Cys Leu Thr Tyr Ser 
175 



13 



aat 
Asn 


tea 
Ser 
190 


gge 
Gly 


etc 
Leu 


att 
He 


gga gee 
Gly Ala 
195 


ctg 
Leu 


ctg 
Leu 


gtt 
Val 


tgc 
Cys 


aaa 
Lys 
200 


gaa 
Glu 


ggg 

Gly 


agt 
Ser 


ctg 
Leu 


1046 


gcc 
Ala 
205 


aaa 
Lys 


gaa 
Glu 


agg 
Arg 


aca 
Thr 


cag 
Gin 
210 


acc 
Thr 


ttg 
Leu 


cag 
Gin 


gaa 
Glu 


ttt 
Phe 
215 


gtc 
Val 


eta 
Leu 


ett 
Leu 


ttt 
Pne 


get 

' TV 1 

Ala 
220 


1094 


gta 
Val 


ttt 
Phe 


gat 
Asp 


gaa ggg 
Glu Gly 
225 


aaa 
Lys 


agt 
Ser 


tgg 
Trp 


eac 
His 


tea 
Ser 
230 


gaa 
Glu 


aca 
Thr 


aat 
Asn 


geg 
Ala 


tet 
Ser 
235 


ttg 
Leu 


1142 


aca 
Thr 


eag 
Gin 


get 
Ala 


gag 
Glu 
240 


gee 
Ala 


cag 
Gin 


cat 
His 


gag 
Glu 


ctg 
Leu 
245 


eac 
His 


acc 
Thr 


ate 
He 


aat 
Asn 


gge 
Gly 
250 


tat 
Tyr 


gta 
Val 


1190 


aac agg 
Asn Arg 


tet 
Ser 
255 


ctg 
Leu 


cea 
Pro 


ggt 
Gly 


ett 
Leu 


act 
Thr 
260 


gtg 
Val 


tgt 
Cys 


eac 
His 


aag aga 
Lys Arg 
265 


tea 

O A w« 

ser 


gtc 
val 


tat 
Tyr 


1238 


tgg cat 
Trp His 
270 


gtg 
Val 


att gga 
lie Gly 


atg 
Met 


gge ace ace 
Gly Thr Thr 
275 


cec 
Pro 


gaa 
Glu 


gtg 
Val 
280 


cac 
His 


tea 
Ser 


att 
He 


ttt 
Phe 


1286 


etc gaa ggt eac 
Leu Glu Gly His 
285 


aca 
Thr 


ttt 
Phe 
290 


ett 
Leu 


gtg 
Val 


agg 
Arg 


aac 
Asn 


eac 
His 
295 


egc 
Arg 


eag 
Gin 


gee 
Ala 


tee 
Ser 


ttg 
Leu 
300 


1334 


gag 
Glu 


ate 
He 


tea 
Ser 


eea 
Pro 


att 
He 
305 


act 
Thr 


ttc 
Phe 


ett 
Leu 


act 
Thr 


get 
Ala 
310 


eag 
Gin 


aca . 
Thr 


ttc 
Phe 


ctg 
Leu 


atg 
Met 
315 


gae 
Asp 


1382 


ett gge eag 
Leu Gly Gin 


ttt 
Phe 
320 


eta 
Leu 


ctg 
Leu 


ttt 
Phe 


tgt 
Cys 


cat 
His 
325 


ate 
He 


• 

ect 
Pro 


tec 
Ser 


cat 
His 


caa 
Gin 
330 


cat 
His 


gat 
Asp 


1430 


ggt atg 
Gly Met 


gaa 
Glu 
335 


get 
Ala 


tat 
Tyr 


gtc 
Val 


aaa gta gat 
Lys Val Asp 
340 


age 
Ser 


tgc 
Cys 


cea 
Pro 


gag 
Glu 
345 


gaa 
Glu 


cec 
Pro 


cag 
Gin 


1478' 


ctg egc 
Leu Arg 
350 


atg 
Met 


aaa 
Lys 


aat 
Asn 


aat gaa gat aaa 
Asn Glu Asp Lys 
355 


gat 
Asp 


tat gat gat 
Tyr Asp Asp 
360 


ggt 
Gly 


ett 
Leu 


tat 
Tyr 


1526 


gat 
Asp 
365 


tet gae 
Ser Asp 


atg 
Met 


gae 
Asp 


gta 
Val 
370 


gtt 
Val 


age 
Ser 


ttt 
Phe 


gat 
Asp 


gae gae age 
Asp Asp Ser 
375 


tet 
Ser 


tet 
Ser 


cec 
Pro 
380 


1574 


ttt 
Phe 


ate 
He 


caa 
Gin 


ate 
He 


egc 
Arg 
385 


tea 
Ser 


gtt 
Val 


gcc 
Ala 


aag 
Lys 


aag 
Lys 
390 


cat 
His 


cct 
Pro 


aaa 
Lys 


act 
Thr 


tag 
Trp 
395 


gtc 
Val 


1622 


eac 
His 


tat 
Tyr 


att 
He 


get 
Ala 
400 


get 
Ala 


gag 
Glu 


gag 
Glu 


gag 
Glu 


gae 
Asp 
405 


tgg 
Trp 


gae 
Asp 


tat 
Tyr 


get 
Ala 


cec 
Pro 
410 


tea 
Ser 


gge 
Gly 


1670 



14 



tgc ctg acc cga tat tac tea age ttc att aat ctg gag aga gat eta ^ 
Cys Leu Thr Arg Tyr Tyr Ser Ser Phe lie Asn Leu Glu Arg Asp Leu 
545 550 555 

get tea gga etc att gge cct ctt etc ate tgc tac aaa gaa tct gta 
Ala Ser Gly Leu He Gly Pro Leu Leu He Cys Tyr Lys Glu Ser Val 
560 565 570 



1814 



1862 



ccc acc ccc aat gat aga agt cat aaa aat ctg tat ttg aac aat ggt 1718 
Pro Thr Pro Asn Asp Arg Ser His Lys Asn Leu Tyr Leu Asn Asn Gly 
415 420 ^ 425 

cct cag egg att ggt aag aag tac aaa aaa gtc cga ttt gtg gca tac 1766 
Pro Gin Arg He Gly Lys Lys Tyr Lys Lys Val Arg Phe Val Ala Tyr 
430 435 440 

aca gat gag aca ttt aag act cgt gaa get att cag tat gaa tea gga 
Thr Asp Glu Thr Phe Lys Thr Arg Glu Ala He Gin Tyr Glu Ser Gly 
445 450 455 460 

ate ctg gga cct tta ctt tat gga gaa gtt gga gae aca ctg ctg att 
He Leu Gly Pro Leu Leu Tyr Gly Glu Val Gly Asp Thr Leu Leu He 
465 470 475 

ata ttt aag aat caa gee age egg cea tat aac ate tac cct cat ggg 1910 
He Phe Lys Asn Gin Ala Ser Arg Pro Tyr Asn He Tyr Pro His Gly 
480 4iB5 490 

ate aat tat gtc act cct ctg cac aca ggg aga ttg cea aaa ggt gtg 1958 
He Asn Tyr Val Thr Pro Leu His Thr Gly Arg Leu Pro Lys Gly Val 
495 500 505 

aaa eat ttg aaa gat atg cea att ctg ccg gga gag ata ttc aag tat 2006 
Lys His Leu Lys Asp Met Pro He Leu Pro Gly Glu He Phe Lys Tyr 
510 515 / 520 

aaa tgg aca gtg ace gta gaa gat gga cea act aaa tea gat cct egg 2054 
Lys Trp Thr Val Thir Val Glu Asp Gly Pro Thr Lys Ser Asp Pro Arg 
525 530 535 540 



2102 



2150 



gat caa aga gga aac cag atg atg tea gae aag aga aat gtc ate ctg 2198 

Asp Gin Arg Gly Asn Gin Met Met Ser Asp Lys Arg Asn Val He Leu 
575 580 585 

ttt tct gta ttt gat gag aat cga age tgg tac cte\aca gag aat atg 2246 

Phe Ser Val Phe Asp Glu Asn Arg Ser Trp Tyr Leu Thr Glu Asn Met 
590 ^ 595 600 

cag cgc ttc etc ccc aat gca gat gta gtg cag ccc cat gae cea gag 

Gin Arg Phe Leu Pro Asn Ala Asp Val Val Gin Pro His Asp Pro Glu 

605 610 615 620 

ttc caa etc tct aac ate atg cac age ate aat gge tat gtt ttt gae 2342 

Phe Gin Leu Ser Asn He Met His Ser He Asn Gly Tyr Val Phe Asp 

625 630 635 

15 



2294 



aac ttg cag ctg tea gtt tgt ttg cat gag gtg gcg tac tgg tac att 2390 
Asn Leu Gin Leu Ser Val Cys Leu His, Glu Val Ala Tyr Trp Tyr He 
640 645' 650 

eta agt gtt gga gca eaa act gac ttc ctg tet gtc ttc ttc tct gga 2438 
Leu Ser Val Gly Ala Gin Thr Asp Phe Leu Ser Val Phe Phe Ser Gly 
655 660 665 

tat acc ttc aaa cac aaa atg gtc tat gaa gac aca ctt ace etc ttc 2486 
Tyr Thr Phe Lys His Lys Met Val Tyr Glu Asp Thr Leu Thr Leu Phe 
670 675 680 

cca ttc tea gga gaa act gtc ttc atg tea atg gaa aac cea ggt ctg 2534 
Pro Phe Ser Gly Glu Thr Val Phe Met Ser Met Glu Asn Pro Gly Leu 
685 690 695 700 

tgg gtt ctg ggg tgc cac aac tea gac ttt egg aac aga ggc atg aca 2582 
Trp Val Leu Gly Cys His Asn Ser Asp Phe Arg Asn Arg Gly Met Thr 
705 710 715 

gee tta ctg aag gtt tct agt tgt aac agg aac att gat gat tat tat 2630 
Ala Leu Leu Lys Val Ser Ser Cys Asn^Arg Asn He Asp Asp Tyr Tyr 
720 725 730 

gag gac aca tac gaa gat att cca act ccc ctg eta aat gaa aac aat 2678 
Glu Asp Thr Tyr Glu Asp He Pro Thr Pro Leu Leu Asn Glu Asn Asn • 
735 740 745 

gta att aaa ect aga age ttc tec cag aat tea agg cac cet age act 2726 
Val He Lys Pro Arg Ser Phe Ser Gin Asn Ser Arg His Pro Ser Thr 
750 755 760 

aag gaa aag eaa ttg aaa atg aag aga gaa gat ttt' gac ate tac gge 2774 
Lys Glu Lys Gin Leu Lys Met Lys Arg Glu Asp Phe Asp He Tyr Gly 
765 770 ,775 780 

gac tat gaa aat cag ggc etc ege age ttt eaa aag aaa aca ega cac 2822 
Asp Tyr Glu Asn Gin Gly Leu Arg Ser Phe Gin Lys Lys Thr Arg His 
785 790 795 

tat ttc att get gca gtg gag cgt etc tgg gat tat ggg atg agt aga 2870 
Tyr Phe He Ala Ala Val Glu Arg Leu Trp Asp Tyr Gly Met Ser Arg 
800 805 810 

tct ccc eat ata eta aga aac' agg get caa agt ggg gat gtc cag cag 2918 
Ser Pro His He Leu Arg Asn Arg Ala Gin Ser Gly Asp Val Gin Gin 
815 820 825 

ttc aag aag gtg gtt tte cag gaa ttt act gat gga tec ttt act cag 2966 
Phe Lys Lys Val Val Phe Gin Glu Phe Thr Asp Gly Ser Phe Thr Gin 
830 835 840 

ccc tta tac cgt gga gaa ctg aat gaa cac ttg gga etc ttg ggg cca 3014 
Pro Leu Tyr Arg Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro 
845 850 855 860 



16 



tat ata aga gca gaa gtt gaa gac aat ate gtg gta act ttc aaa aac 3062 
Tyr He Arg Ala Glu Val Glu Asp Asn He Val Val Thr Phe Lys Asn 
865 870 875 

cag gcc tct cgt ccc tac tec ttc tat tct agt ctt att tct tat gac 3110 
Gin Ala Ser Arg Pro Tyr Ser Phe Tyr Ser Ser Leu He Ser Tyr Asp 
880 885 890 

gaa gat gag gga caa gga gca gaa cct aga aga aag ttt gtc aac cct 3158 
Glu Asp Glu Gly Gin Gly Ala Glu Pro Arg Arg Lys Phe Val Asn Pro 
895 900 905 



aat gaa acc aaa att tac ttt tgg aaa gtg cag cat cat atg gca ccc 
Asn Glu Thr Lys He Tyr Phe Trp Lys Val Gin His His Met Ala Pro 
910 915 920 



cag aag gag gac cct act eta aaa gaa aac ttc cgc ttc cat gca ate 
Gin Lys Glu Asp Pro Thr Leu Lys Glu Asn Phe Arg Phe His Ala He 
1005 1010 * 1015 1020 



3206 



act aaa gat gag ttt gac tge aaa gcc tgg get tat ttt tct gat gtt 3254 
Thr Lys Asp Glu Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val 
925 930 935 940 

gat ttg gag aaa gat gtg cac tea gge ttg att gga ccc ctt etg ate 3302 
Asp Leu Glu Lys Asp Val His Ser Gly Leu He Gly Pro Leu Leu He 
945 950 955 , 

tge cgc agt aac aca ctg aac cct get eat ggg aga caa gtg aca gtg 3350 
Cys Arg Ser Asn Thr Leu Asn Pro Ala His Gly Arg Gin Val Thr Val 
960 965 970 

cag gag ttt gee ctg gtt ttc act ata ttc gat gag act aag age tgg- 3398 
Gin Glu Phe Ala Leu Val Phe Thr He Phe Asp Glu Thr Lys Ser Trp 
975 980 985 

i 

tac ttc act gaa aac ctg gaa agg aac tgt aga get ccc tge aat gtc 3446 

Tyr Phe Thr Glu Asn Leu Glu Arg Asn Cys Arg Ala Pro Cys Asn Val 
• 990 995 1000 



3494 



aac gge tat gtg aag gat aca etc cct gge tta gta atg get cag gat 3542 
Asn Gly Tyr Val Lys Asp Thr Leu Pro Gly Leu Val Met Ala Gin Asp 
1025 1030 1035 

caa aag gtt ega tgg tat ctg etc age atg gge age aac gaa aac att 3590 
Gin Lys Val Arg Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn He 
1040 1045 1050 

cat tee att cac ttc agt gga cat gtg ttc act gta egg aaa aaa gag 3638 
His Ser He His Phe Ser Gly His Val Phe Thr Val Arg Lys Lys Glu 
1055 1060 1065 

gaa tat aaa atg gca gtc tac aac etc tat cea ggt gtt ttt gag act 3686 
Glu Tyr Lys Met Ala Val Tyr Asn Leu Tyr Pro Gly Val Phe Glu Thr 
1070 1075 1080 

17 



gtg gaa atg eta cca tec caa gtt gga ate tgg egg ata gaa tgc ctt 3734 
Val Glu Met Leu Pro Ser Gin Val Gly lie Trp Arg lie Glu Cys Leu 
1085 1090 1095 1100 



ate ggc gag cac ctg caa gcc ggg atg age act ctg ttt ctg gtg tac 
He Gly Glu His Leu Gin Ala Gly Met Ser Thr Leu Phe Leu Val Tyr 
1105 1110 1115 



3782 



age aag aag tgt eag act cca ctg ggg atg get tec gga cac att aga 
Ser Lys Lys Cys Gin Thr Pro Leu Gly Met Ala Ser Gly His He Arg 
1120 1125 1130 



3830 



gat ttt eag att aca get tea gga caa tat gga eag tgg gee cca aag 
Asp Phe Gin He Thr Ala Ser Gly Gin Tyr Gly Gin Trp Ala Pro Lys 
1135 1140 1145 



3878 



ctg gee aga ctt cat tat tee gga tea ate aat gcc tgg age ace aag 
Leu Ala Arg Leu His Tyr Ser Gly Ser He Asn Ala Trp Ser Thr Lys 
1150 1155 1160 



3926 



gat ccc ttt tec tgg ate aag gtg gat etc ttg gea ccg atg att att 
Asp Pro Phe Ser Trp He Lys Val Asp Leu Leu Ala Pro Met He He 
1165 1170 1175 1180 



3974 



cac ggc ate atg ace eag ggg gcc egc eag aag ttc tec age etc tac 
His Gly He Met Thr Gin Gly Ala Arg Gin Lys Phe Ser Ser Leu Tyr 
1185 1190 1195 



4022 



gtg tet cag ttt ate ate atg tac agt ctg gat ggc aac aag tgg cac 
Val Ser Gin Phe He He Met Tyr Ser Leu Asp Gly Asn Lys Trp His 
1200 1205 1210 



4070 



agt tac ega ggg aat tec acg ggg ace tta atg gtc ttc ttt ggc aac 
Ser Tyr Arg Gly Asn Ser Thr Gly Thr Leu Met Val Phe Phe Gly Asn 
1215 1220 1225 



4118 



gtg gat tea tet ggg ate aaa cac aat att ttt aac cet ccg att att 
Val Asp Ser Ser Gly He Lys His Asn He Phe Asn Pro Pro He He 
1230 1235 1240 



4166 



get cag tac ate cgt ttg cac cca acc cat tac age ate egc age act 
Ala Gin Tyr He Arg Leu His Pro Thr His Tyr Ser He Arg Ser Thr 
1245 1250 1255 1260 



4214 



ctt egc atg gag etc ttg ggc tgt gae ttc aac agt tgc age atg ccg 
Leu Arg Met Glu Leu Leu Gly Cys Asp Phe Asn Ser Cys Ser Met Pro 
1265 1270 1275 



4262 



ctg ggg atg gag agt aaa gea ata tea gat get eag ate act gcc teg 
Leu Gly Met Glu Ser Lys Ala He Ser Asp Ala Gin He Thr Ala Ser 
1280 1285 1290 



4310 



tec tac eta age agt atg ctt gee act tgg tet cet tec caa gcc egg 
Ser Tyr Leu Ser Ser Met Leu Ala Thr Trp Ser Pro Ser Gin Ala Arg 
1295 1300 1305 



4358 



18 



ctg cac ctg cag ggc agg act aat gcc tgg aga cct cag gca aat aac 4 406 
Leu His Leu Gin Gly Arg Thr Asn Ala Trp Arg Pro Gin Ala Asn Asn 
1310 1315 1320 



cca aaa gag tgg ctg caa gtg gac ttc egg aag acc atg aaa gtc aca 
Pro Lys Glu Trp Leu Gin Val Asp Phe Arg Lys Thr Met Lys Val Thr 
1325 1330 1335 1340 



4454 



gga ata acc acc cag ggg gtg aaa tct etc etc ate age atg tat gtg 4502 
Gly lie Thr Thr Gin Gly Val Lys Ser Leu Leu lie Ser Met Tyr Val 
1345 1350 1355 

aag gag ttc etc ate tec agt agt caa gat ggc cat aac tgg act ctg 4550 
Lys Glu Phe Leu lie Ser Ser Ser Gin Asp Gly His Asn Trp Thr Leu 
1360 1365 1370 

ttt ett cag aat ggc aaa gtc aag gtc ttc cag gga aac egg gac tec 4598 
Phe Leu Gin Asn Gly Lys Val Lys Val Phe Gin Gly Asn Arg Asp Ser 
1375 1380 1385 

tec aeg cct gtg egg aac cgt etc gaa cec ccg ctg gtg get egc tae 4 646 
Ser Thr Pro Val Arg Asn Arg Leu Glu Pro Pro Leu Val Ala Arg Tyr 
1390 1395 1400 

gtg egc ctg cac ccg cag age tgg gcg.cac cac ate gee ctg agg ctg 4694 
Val Arg Leu His Pro Gin Ser Trp Ala His His lie Ala Leu Arg Leu 
1405 1410 1415 1420 



gag gtc ctg ggc tge gac ace cag cag cec gcc tga eecgcgccte 
Glu Val Leu Gly Cys Asp Thr Gin Gin Pro Ala * 
1425 1430 



4740 



tgcggcectg 
atacegtega 
ggtgttgggt 
ecctctctgc 
acctttggte 
ccccccccce 
ggtttgcgta 
eggctgeggc 
ggggataaeg 
aaggccgcgt 
egaegctcaa 
cetggaaget 
geetttctec 
tcggtgtagg 
cgctgcgcet 
ceactggcag 
gagttcttga 
getctgctga 
aecaccgctg 
ggatctcaag 
teaegttaag 
aattaaaaat 
taccaatgct 
gttgcctgac 



tcteceetgc 
gegagttctt 
cgtttgttcg 
gcgctcgctc 
geceggeetc 
cccctgcagc 
ttgggcgctc 
gageggtate 
caggaaagaa 
tgetggegtt 
gteagaggtg 
ccctcgtgcg 
ettegggaag 
tegttcgete 
tatecggtaa 
eagecactgg 
agtggtggce 
agccagttae 
gtagcggtgg 
aagatccttt 
ggattttggt 
gaagttttaa 
taatcagtga 
tccecgtcgt 



ctccctgccc 
ctgaggggat 
gatceagatc 
gctcaetgag 
agtgagcgag 
ccagctgcat 
ttcegcttec 
agetcactca 
eatgtgagca 
tttceatagg 
gegaaaeccg 
ctctcctgtt 
egtggcgctt 
caagetggge 
ctatcgtctt 
taaeaggatt 
taactacggc 
cttcggaaaa 
tttttttgtt 
gatcttttet 
eatgagatta 
atcaatctaa 
ggcacctatc 
gtagataact 



tgtceccgcg 
eggcaataaa 
taggaacccc 
gecgcecggg 
cgagegegea 
taatgaateg 
tegcteaetg 
aaggcggtaa 
aaaggccagc 
etccgeccce 
acaggactat 
ccgacectgc 
teteaatget 
tgtgtgeacg 
gagtccaacc 
agcagagcga 
taeactagaa 
agagttggta 
tgcaagcagc 
acggggtctg 
teaaaaagga 
agtatatatg 
tcagcgatct 
acgatacggg 

19 



gcttcccate 
aagaeagaat 
tagtgatgga 
caaagceegg 
gagagggagt 
gccaacgcgc 
actcgctgcg 
tacggttatc 
aaaaggccag 
etgacgagca 
aaagatacca 
cgcttaccgg 
cacgetgtag 
aaceccccgt 
cggtaagaca 
ggtatgtagg 
ggaeagtatt 
gctettgate 
agattacgeg 
acgcteagtg 
tetteaccta 
agtaaacttg 
gtctatttcg 
agggcttace 



aagcttateg 
aaaacgcacg 
gttggccact 
gcgtegggeg 
ggceaaccce 
ggggagaggc 
eteggtcgtt 
cacagaatca 
gaaccgtaaa 
tcacaaaaat 
ggegtttcee 
ataectgtcc 
gtatctcagt 
tcagcccgac 
egaettateg 
eggtgetaea 
tggtatctgc 
eggcaaaeaa 
eagaaaaaaa 
gaacgaaaae 
gatcetttta 
gtctgaeagt 
ttcatccata 
atctggcccc 



4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 



agtgctgcaa 
cagccagccg 
tctattaatt 
gttgttgcca 
agctccggtt 
gttagctcct 
atggttatgg 
gtgactggtg 
tcttgcccgg 
atcattggaa 
agttcgatgt 
gtttctgggt 
cggaaatgtt 
tattgtctca 
ccgcgcacat 
ttaacctata 
ggtgaaaacc 
gccgggagca 
cttaactatg 
ccgcacagat 
taaaattcgc 
gcaaaatccc 
ggaacaagag 
atcagggcga 
gccgtaaagc 
agccggcgaa 
tggcaagtgt 
tacagggcgc 
tgcgggcctc 



tgataccgcg 
gaagggccga 
gttgccggga 
ttgctacagg 
cccaacgatc 
tcggtcctcc 
cagcactgca 
agtactcaac 
cgtcaatacg 
aacgttcttc 
aacccactcg 
gagcaaaaac 
gaatactcat 
tgagcggata 
ttccccgaaa 
aaaataggcg 
tctgacacat 
gacaagcccg 
cggcatcaga 
gcgtaaggag 
gttaaatttt 
ttataaatca* 
tccactatta 
tggcccacta 
actaaatcgg 
cgtggcgaga 
agcggtcacg 
gtcgcgccat 
ttcgctatta 



agacccacgc 
gcgcagaagt 
agctagagta 
catcgtggtg 
aaggcgagtt 
gatcgttgtc 
taattctctt 
caagtcattc 
ggataatacc 
ggggcgaaaa 
tgcacccaac 
aggaaggcaa 
actcttcctt 
catatttgaa 
agtgccacct 
tatcacgagg 
gcagctcccg 
tcagggcgcg 
gcagattgta 
aaaataccgc 
tgttaaatca 
aaagaataga 
aagaacgtgg 
cgtgaaccat 
aaccctaaag 
aaggaaggga 
ctgcgcgtaa 
tcgccattca 
cgccagctgg 



tcaccggctc 
ggtcctgcaa 
agtagttcgc 
tcacgctcgt 
acatgatccc 
agaagtaagt 
actgtcatgc 
tgagaatagt 
gcgccacata 
ctctcaagga 
tgatcttcag 
aatgccgcaa 
tttcaatatt 
tgtatttaga 
gacgtctaag 
ccctttcgtc 
gagacggtca 
tcagcgggtg 
ctgagagtgc 
atcaggaaat 
gctcattttt 
ccgagatagg 
actccaacgt 
caccctaatc 
ggagcccccg 
agaaagcgaa 
ccaccacacc 
ggctacgcaa 
ctgcaggggg 



cagatttatc 
ctttatccgc 
cagttaatag 
cgtttggtat 
ccatgttgtg 
tggccgcagt 
catccgtaag 
gtatgcggcg 
gcagaacttt 
tcttaccgct 
catcttttac 
aaaagggaat 
attgaagcat 
aaaataaaca 
aaaccattat 
tcgcgcgttt 
cagcttgtct 
ttggcgggtg 
accatatgcg 
tgtaaacgtt 
taaccaatag 
gttgagtgtt 
caaagggcga 
aagttttttg 
atttagagct 
aggagcgggc 
cgccgcgctt 
ctgttgggaa 
gggggggggg 



agcaataaac 
ctccatccag 
tttgcgcaac 
ggcttcattc 
caaaaaagcg 
gttatcactc 
atgcttttct 
accgagttgc 
aaaagtgctc 
gttgagatcc 
tttcaccagc 
aagggcgaca 
ttatcagggt 
aataggggtt 
tatcatgaca 
cggtgatgac 
gtaagcggat 
tcggggctgg 
gtgtgaaata 
aatattttgt 
gccgaaatcg 
gttccagttt 
aaaaccgtct 
gggtcgaggt 
tgacggggaa 
gctagggcgc 
aatgcgccgc 
gggcgatcgg 
gggt 



6240 
6300 
6360 
6420 
6480 
6540 
6600 
6660 
6720 
6780 
6840 
6900 
6960 
7020 
7080 
7140 
7200 
7260 
7320 
7380 
7440 
7500 
7560 
7620 
7680 
7740 
7800 
7860 
7914 



<210> 4 
<211> 1431 
<212> PRT 

<213> canine B-domain deleted factor VIII 



<400> 4 



Met 


Gin 


Val 


Glu 


Leu 


Tyr 


Thr 


Cys 


Cys 


Phe 


Leu 


Cys 


Leu 


Leu 


Pro 


Phe 


1 








5 










10 










15 




Ser 


Leu 


Ser 


Ala 
20 


thr 


Arg 


Lys 


Tyr 


Tyr 
25 


Leu 


Gly 


Ala 


Val 


Glu 
30 


Leu 


Ser 


Trp Asp 


Tyr 


Met 


Gin 


Ser 


Asp 


Leu 


Leu 


Ser 


Ala 


Leu 


His 


Ala Asp 


Thr 






35 










40 










45 








Ser 


Phe 
50 


Ser 


Ser. 


Arg 


Val 


Pro 

55 


Gly 


Ser 


Leu 


Pro 


Leu 

60 


Thr 


Thr 


Ser 


Val 


Thr 


Tyr 


Arg' 


Lys 


Thr 


Val. 


Phe 


Val 


Glu 


Phe 


Thr 


Asp 


Asp 


Leu 


Phe 


Asn 


65 




70 










75 










80 


He 


Ala 


Lys 


Pro 


Arg 


Pro 


Pro 


Trp 


Met 


Gly 


Leu 


Leu 


Gly 


Pro 


Thr 


He 








85 










90 










95 




Gin 


Ala 


Glu 


Val 
100 


Tyr 


Asp 


Thr 


Val 


Val 
105 


He 


Val 


Leu 


Lys 


Asn 
110 


Met 


Ala 


Ser 


His 


Pro 
115 


Val 


Ser 


Leu 


Hrs 


Ala 
120 


Val 


Gly 


Val 


Ser 


Tyr 

125 


Trp 


Lys 


Ala 


Ser 


Glu 
130 


Gly 


Ala 


Glu 


Tyr 


Glu 
135 


Asp 


Gin 


Thr 


Ser 


Gin 
140 


Lys 


Glu 


Lys 


Glu 


Asp 


Asp 


Asn 


Val 


He 


Pro 


Gly 


Glu 


Ser 


His 


Thr 


Tyr 


Val 


Trp 


Gin 


Val 


145 








150 










155 










160 



20' 



Leu 


Lys 


Glu 


Asn 


Gly 


Pro 


Met 


Ala 


Ser 


Asp 


Pro 


Pro 


Cys 


Leu 


Thr 


Tyr 








165 










170 










175 




Ser 


Tyr 


Phe 


Ser 


His 


Val 


Asp 


Leu 


Val 


Lys 


Asp 


Leu 


Asn 


Ser 


Gly 


Leu 






180 










185 










190 






He 


Gly Ala 


Leu 


Leu 


Val 


Cys 


Lys 


Glu 


Gly 


Ser 


Leu 


Ala 


Lys 


Glu 


Arg 






195 










200 










205 








Thr 


Gin 
210 


Thr 


Leu 


Gin 


Glu 


Phe 
215 


Val 


Leu 


Leu 


Phe 


Ala 
220 


Val 


Phe 


Asp 


Glu 


Gly 


Lys 


Ser 


Trp 


His 


Ser 


Glu 


Thr 


Asn 


Ala 


Ser 


Leu 


Thr 


Gin 


Ala 


Glu 


225 








230 










235 










240 


Ala 


Gin 


His 


Glu 


Leu 


His 


Thr 


He 


Asn 


Gly 


Tyr 


Val 


Asn Arg 


Ser 


Leu 










245 










250 










255 




Pro 


Gly Leu 


Thr 


Val 


Cys 


His 


Lys 


Arg 


Ser 


Val 


Tyr 


Trp 


His 


Val 


He 








260 










265 










270 






Gly 


Met 


Gly 


Thr 


Thr 


Pro 


Glu 


Val 


His 


Ser 


He 


Phe 


Leu 


Glu 


Gly 


His 




275 










280 










285 








Thr 


Phe 


Leu 


Val 


Arg 


Asn 


His 


Arg Gin 


Ala 


Ser 


Leu 


Glu 


He 


Ser 


Pro 




290 










295 










300 










He 


Thr 


Phe 


Leu 


Thr 


Ala 


Gin 


Thr 


Phe 


Leu 


Met 


Asp 


Leu Gly 


Gin 


Phe 


305 










310 










315 










320 


Leu 


Leu 


Phe 


Cys 


His 


He 


Pro 


Ser, His 


Gin 


His 


Asp 


Gly Met 


Glu 


Ala 










325 










330 










335 




Tyr 


Val 


Lys 


Val 


Asp 


Ser 


Cys 


Pro 


Glu 


Glu 


Pro 


Gin 


Leu Arg 


Met 


Lys 








340 










345 










350 






Asn 


Asn 


Glu 


Asp 


Lys 


Asp 


Tyr 


Asp Asp 


Gly' Leu 


Tyr 


Asp 


Ser 


Asp 


Met 






355 










360 










365 








Asp 


Val 

370 


Val 


Ser 


Phe 


Asp 


Asp 

375 


Asp 


Ser 


Ser 


Ser 


Pro 

380 


Phe 


He 


Gin 


He 


Arg 


Ser 


Val 


Ala 


Lys 


Lys 


His 


Pro 


Lys 


Thr 


Trp 


Val 


His 


Tyr 


He 


Ala 


385 










390 










395 










400 


Ala 


Glu 


Glu 


Glu 


Asp 


Trp 


Asp 


Tyr Ala 


Pro 


Ser 


Gly 


Pro 


Thr 


Pro 


Asn 










405 










410 










415 




Asp 


Arg 


Ser 


His 
420 


Lys 


Asn 


Leu 


Tyr 


Leu 
425 


Asn 


Asn 


Gly 


Pro 


Gin 
430 


Arg 


He 


Gly 


Lys 


Lys 


Tyr 


Lys 


Lys 


Val 


Arg 


Phe 


Val 


Ala 


Tyr 


Thr Asp 


Glu 


Thr 






435 










440 










445 








Phe 


Lys 
450 


Thr 


Arg 


Glu 


Ala 


He 
455 


Gin 


Tyr 


Glu 


Ser 


Gly 
4 60 


He 


Leu 


Gly 


Pro 


Leu 


Leu Tyr 


Gly 


Glu 


Val 


Gly 


Asp 


Thr 


Leu 


Leu 


He 


He 


Phe 


Lys 


Asn 


465 










470 










475 








Tyr 
4 95 


480 


Gin 


Ala 


Ser 


Arg 


Pro 
485 


Tyr 


Asn 


He 


Tyr 


Pro 
490 


His 


Gly 


He 


Asn 


Val 


Thr 


Pro 


Leu 


His 


Thr 


Gly 


Arg 


Leu 


Pro 


Lys 


Gly Val 


Lys 


His 


Leu 


Lys 








500 










505 










510 






Asp 


Met- 


Pro 


He 


Leu 


Pro 


Gly 


Glu 


He 


Phe 


Lys 


Tyr 


Lys 


Trp 


Thr 


Val 




515 










520 










525 








Thr 


Val 


Glu 


Asp 


Gly 


Pro 


Thr 


Lys 


Ser 


Asp 


Pro Arg 


Cys 


Leu 


Thr 


Arg 




530 










535 










540 










Tyr 


Tyr 


Ser 


Ser 


Phe 


He 


Asn 


Leu 


Glu 


Arg 


Asp 


Leu 


Ala 


Ser 


Gly 


Leu 


545 








550 










555 










560 


He* 


Gly 


Pro 


Leu 


Leu 

565 


He 


Cys 


Tyr 


Lys 


Glu 

570 


Ser 


Val 


Asp 


Gin 


Arg 

575 


Gly 


Asn 


Gin 


Met 


Met 
580 


Ser 


Asp 


Lys 


Arg 


Asn 
585 


Val 


He 


Leu 


Phe 


Ser 
590 


Val 


Phe 


Asp 


Glu 


Asn 


Arg 


Ser 


Trp 


Tyr 


Leu 


Thr 


Glu 


Asn 


Met 


Gin 


Arg 


Phe 


Leu 




595 










600 










605 
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Pro Asn Ala Asp Val Val Gin Pro His Asp Pro Glu Phe Gin Leu Ser 

610 615 620 

Asn lie Met His Ser lie Asn Gly Tyr Val Phe Asp Asn Leu Gin Leu 
625 630. 635 640 

Ser Val Cys Leu His Glu Val Ala Tyr Trp Tyr lie Leu Ser Val Gly 

645 650 655 

Ala Gin Thr Asp Phe Leu Ser Val Phe Phe Ser Gly Tyr Thr Phe Lys 

660 665 670 

His Lys Met Val Tyr Glu Asp Thr Leu Thr Leu Phe Pro Phe Ser Gly 

675 680 685 

Glu Thr Val Phe Met Ser Met Glu Asn Pro Gly Leu Trp Val Leu Gly 

690 695 700 

Cys His Asn Ser Asp Phe Arg Asn Arg Gly Met Thr Ala Leu Leu Lys 
705 710 715 720 

Val Ser Ser Cys Asn Arg Asn lie Asp Asp Tyr Tyr Glu Asp Thr Tyr 

725 730 735 

Glu Asp lie Pro Thr Pro Leu Leu Asn Glu Asn Asn Val lie Lys Pro 

740 745 750 

Arg Ser Phe Ser Gin Asn Ser Arg His Pro Ser Thr Lys Glu Lys Gin 

755 760 765 

Leu Lys Met Lys Arg Glu Asp Phe Asp lie Tyr Gly Asp Tyr Glu Asn 

770 775 780 

Gin Gly Leu Arg Ser Phe Gin Lys Lys Thr Arg His Tyr Phe lie Ala 
785 790 795 800 

Ala Val Glu Arg Leu Trp Asp Tyr Gly Met Ser Arg Ser Pro His lie 

805 810 815 

Leu Arg Asn Arg Ala Gin Ser Gly Asp Val Gin Gin Phe Lys Lys Val 

820 825 830 

Val Phe Gin Glu Phe Thr Asp Gly Ser Phe Thr Gin Pro Leu Tyr Arg 

835 840 845 

Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr lie Arg Ala 

850 855 ^860 

Glu Val Glu Asp Asn lie Val Val Thr Phe Lys* Asn Gin Ala Ser Arg 
865 870 ^ 875 880 

Pro Tyr Ser Phe Tyr Ser Ser Leu lie Ser Tyr Asp Glu Asp Glu Gly 

885 890 895 

Gin Gly Ala Glu Pro Arg Arg Lys Phe Val Asn Pro Asn Glu Thr Lys 

900 905 910 

lie Tyr Phe Trp Lys Val Gin His His Met Ala Pro Thr Lys Asp Glu 

915 920 925 

Phe Asp Cys Lys Ala Trp Ala Tyr Phe Ser Asp Val Asp Leu Glu Lys 

930 935 940 

Asp Val His Ser Gly Leu lie Gly Pro Leu Leu lie Cys Arg Ser Asn 
945 950 955 > 960 , 

Thr Leu Asn Pro Ala His Gly Arg Gin Val Thr Val Gin Glu Phe Ala 

965 " 970 975 

Leu Val Phe Thr lie Phe Asp Glu Thr Lys Ser Trp Tyr Phe Thr Glu 

980 985 990 

Asn Leu Glu Arg Asn Cys Arg Ala Pro Cys Asn Val Gin Lys Glu Asp 

995 1000 1005 

Pro Thr Leu Lys Glu Asn Phe Arg Phe His Ala lie Asn Gly Tyr Val • 

1010 1015 1020 

Lys Asp Thr Leu Pro Gly Leu Val Met Ala Gin Asp Gin Lys Val Arg 
1025 1030 1035 1040 

Trp Tyr Leu Leu Ser Met Gly Ser Asn Glu Asn lie His Ser lie His 
1045 1050 1055 
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Phe Ser Gly His Val Phe Thr Val Arg Lys Lys Glu Glu Tyr Lys Met 

1060 1065 1070 

Ala Val Tyr Asn Leu Tyr Pro Gly Val Phe Glu Thr Val Glu Met Leu 

1075 1080 1085 

Pro Ser Gin Val Gly lie Trp Arg lie Glu Cys Leu lie Gly Glu His 

1090 1095 1100 

Leu Gin Ala Gly Met Ser Thr Leu Phe Leu Val Tyr Ser Lys Lys Cys 
1105 1110 1115 1120 

Gin Thr Pro Leu Gly Met Ala Ser Gly His He Arg Asp Phe Gin He 

1125 1130 1135 

Thr Ala Ser Gly Gin Tyr Gly Gin Trp Ala Pro Lys Leu Ala Arg Leu 

1140 1145 1150 

His Tyr Ser Gly Ser He Asn Ala Trp Ser Thr Lys Asp Pro Phe Ser 

1155 1160 1165 

Trp He Lys Val Asp Leu Leu Ala Pro Met He He His Gly He Met 

1170 1175 > 1180 

Thr Gin Gly Ala Arg Gin Lys Phe Ser Ser Leu Tyr Val Ser Gin Phe 
1185 1190 1195 1200 

He, He Met Tyr Ser Leu Asp Gly Asn Lys Trp His Ser Tyr Arg Gly 

1205 1210 1215 

Asn Ser Thr Gly Thr Leu Met Val Phe Phe Gly Asn Val Asp Ser Ser 

1220 1225 1230 

Gly He Lys His Asn He' Phe Asn Pro Pro He He Ala Gin Tyr He 

1235 1240 1245 

Arg Leu His Pro Thr His Tyr Ser He Arg Ser Thr Leu Arg Met Glu 

1250 1255 1260 

Leu Leu Gly Cys Asp Phe Asn Ser Cys Ser Met Pro Leu Gly Met Glu 
1265 1270 1275 1280 

Ser Lys Ala He Ser Asp Ala Gin He Thr Ala Ser Ser Tyr Leu Ser 

1285 1290 1295 

Ser Met Leu Ala Thr Trp Ser Pro Ser Gin Ala Arg Leu His Leu Gin 

1300 1305 1310 

Gly Arg Thr Asn Ala Trp Arg Pro Gin Ala Asn Asn Pro Lys Glu Trp 

1315 1320 1325 

Leu Gin Val Asp Phe Arg Lys Thr Met Lys Val Thr Gly He Thr Thr 

1330. 1335 ^ • 1340 

Gin Gly Val Lys Ser Leu Leu He Ser Met Tyr Val Lys Glu Phe Leu 
1345 1350 1355 1360 

He Ser Ser Ser Gin Asp Gly His Asn Trp Thr Leu Phe Leu Gin Asn 

1365 1370 1375 

Gly Lys Val Lys Val Phe Gin Gly Asn Arg Asp Ser Ser Thr Pro Val 

1380 1385 1390 

Arg Asn Arg Leu Glu Pro Pro Leu Val Ala Arg Tyr Val Arg Leu His 

1395 1400 1405 

Pro Gin Ser Trp Ala His His lie" Ala Leu Arg Leu Glu Val Leu Gly 

1410 1415 1420 

Cys Asp Thr Gin Gin Pro Ala 
1425 1430 



<210> 5 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
<220> 
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